A general formulation is presented of the time-dependent coupled-cluster hierarchy of equations introduced previously. Truncations appropriate to potentials with strongly repulsive cores are specified and the properties of the resulting equations of motion are discussed.
I. INTRODUCTION II. TIME-DEPENDENT EQUATIONS FOR SUBSYSTEMS
In the first paper of this series, ' hereafter denoted as I, the ti.me-dependent coupled-cluster theory was shown to provide a convenient systematic hierarchy of corrections to the intuitively appealing time-dependent mean-field approximation. This theory, which is formulated in terms of multi-particle-hole amplitudes, offers the significant advantage of representing many-particle correlations much more economically than correspondingg density-matrix or Green, 's function hierarchies. Furthermore (2.23a) where we denote the antisymmetrized product of two plane wavesA. "&xlv&(x'lv') by p. which is manifestly real. In the stationary state case, this is just the proper phase factor to convert the sum of the single particle energies into the total HF energy: Secondly, since (x,x,~S,~v, v,) is defined on an exceedingly large number of grid points, it is highly desirable to implement the physical condition that it should become small at large values of~x , -x,~.
The simplest prescriptions are precluded by the need to strictly enforce the orthogonality conditions (2.6).
Little is known about the stability of discrete approximations to the sets of inhomogeneous nonlinear equations (2.24) and (2.26) or (4.1) and (4.9).
Although there exist obvious candidates, ' no algorithm completely analogous to the simple unitarized approximations to the evolution operator used in TDHF has been found which both insures against exponential error propagation and exactly enforces the orthogonality relations.
As discussed in I and in Hefs. 7 
